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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an optical recording medium which 
has a 

capacity equivalent to or more than that of a DVD-ROM and which is 
suitable for 

recording at 3 to 9 m/s including 1 to 2.5 times as fast as a 
reproducing 

linear speed of the DVD-ROM. 

SOLUTION: The optical recording medium records and reproduces by 
irradiating 

with a laser beam by utilizing a reversible phase change between an 
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amorphous 

phase and a crystal phase of a recording layer. When the medium is 
linearly 

rotated at a predetermined linear speed and irradiated with the beam 
having an 

intensity of 8 to 15 times as strong as a reproducing power, (a) when 
the 

rotating speed is 7 m/s or less, the recording layer is in a crystal 
state, and 

an amorphous phase starts to develop in a range of 7 to 16 m/c. 
Alternatively, 

(b) when the rotating speed is 16 m/s or less, the recording layer is 
in a 

crystal state, and the amorphous phase starts to develop in a range 
of 16 to 20 
m/s . 
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ABSTRACTED- PUB -NO: JP2002347349A 
BASIC-ABSTRACT: 

NOVELTY - Sputtering target comprises the atomic ratio of more than 
0 . 9 is 

prescribed in (I) . 

DETAILED DESCRIPTION - Sputtering target comprises the atomic ratio 
of more 

than 0.9 is prescribed in formula (I). Formula (I) -p 

X = In or Ga or a mixture of In and Ga; alpha , beta , gamma = atomic 
ratio, 

alpha is greater than or equal to 0.01 and less than or equal to 0.1, 
beta is 

greater than or equal to 0.60 and less than or equal to 0.90, gamma 
is the 

difference between 1 and the sum of alpha and beta . 
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AN INDEPENDENT CLAIM is also included for an optical recording medium 
a 

recording layer is crystallized at rotating speed of less than 7m/s 
and 

amorphous phase appears in the range of 7-16m/s when rotating the 
medium at the 

constant linear velocity and irradiating 8-15 times stronger laser 
beams than 
reproducing power. 

USE - Used to DVD-ROM. 

ADVANTAGE - The medium has excellent overwriting properties and 

storage 

reliability. 
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[IKS] DVD-ROMfcP13$li:<OS*£*lU D 
VD-ROMC0S4iyiafWl— 2. 5tS&££tf3~9 

es-rtH^v-^s-i si&mznu-v-tt: 
mtttik*. (a) Heais^Tm/serF^^i 

BlrSffltfajSiU&ab&a^ Xtt (b) m®£#l 6m 

/s WT<ofc &zmmim&mK3> o . 1 6-2 o 
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imm i smt^o . 9W±#Tf£a: < i > -csi 

XaSb/STer (I) 
(*4>. XJJI nXttGa. nfcGacOS^ 
fek a. rttIPFtt**«U 
0. OlSa^O. 1 
0. 60^/9^0. 90. fr-O 
r=l~a-0 

CD$ffliZ$>&. ) 10 

mm i Eao3t^«*^w^j£fflx^v 9 v 

mm 1 faf^f^Miis^j^x^-y * v v? 

im$m} 'y%<bi>GebAgt:iitszb&m 
b-r&mm 1 smcom&mmMmmm^ * 

mttt:b$. ®Wmtf7m/s&T<Ob%\3S&m 
ii&&ffiBrCS> t ) . 7 ~ 1 6 m/ s tf)&HrtT3mP B ®ffl 

immei m&s^m/sx&mzti&zbt:® 
®b-?hmm53m<Dm&m. 

imm7} mfm&±tz'j?%<bi>9ii<r)fmm. 
mmmttmm. &2mmm. zMmzznmmz 30 

90±*n« < 1 ) vmtizzbtmib'rzwm 

XaSbjSTer (D 
(5£tK X«I nXfctGa. fcSV^tt I nfcGa^ 

a. ,8. rtt®^Flt*$-ai^ 
0. OlSa^O. 1 
0. 60^0^0. 90. *»0 
T=l-a-0 

<rms^i>t. ) 40 
[if^i8i mmsUde.p%<bi>&Mm. mio 
mm. mzmmm. m2mmm*z<r>mmz 

mmommo. 9«±An» ( 1 ) rmtiz 
z b &mb LKmm5x\t6w&<nmBm*. 

XaSbffTer (I) 
(5$+. XOtI nXliGa, ntGa^ 
®. a. 0. rimTit&imi. 
0. Ol^aSO. 1 

0. 60^0^0. 90, irr> 50 
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r=l-a-/9 
o&Hfc:J>-&. ) 

[»i9] mm^^mb^mbmrnti^ 
*bm:*«bu v-^-mmitz^immLZft 

fe^-frTS^NV-OS^l 5fg<03S$<OW-1f-3K?r 
KWLfci:** lll!|£«iSi«16ni/sjaT<0i:^{iEg 
JlttMftRJirc&D. 16~2 0m/sO36Bl*rC#fi 

[I9*Jll 0] 8ffl7~l 8m/sTfEli£*l6^fc 

o. 9&jbPTE* ( i ) Tmti&zb&mLb-tt 

XaSbjSTer (I) 
(5tt>. XtilnXliGa. *>£V*iI nfcGa<0S£ 

a. 0. rl«FPJt***U 
0. OUa^O. 1 
0. 6O£0£O. 90, **o 
r=l-a-/9 

imm 1 2 j mmsinz^£< t t^its. as 1 

tjmLxm&iitizmsmmz&^x. mmum 
^ioifj»o. Qtub&nria^ < i ) ms*t& 
c i: ^#at iK.m$m9xa 1 oek^s^^. 

XaSbjSTer (I) 
(5S«K Xiil nXliGa. *>£H»iI nfcGaOS^ 
to. a. 0. ritMTH&Z&l. 
0. OUa^O. 1 
0. 60^0^0. 90. ifO 
r=l-a-0 
0«BfC*&. ) 

[1T2&S13] 15£Rlt»iAg. t,L<liAg^ 
fc£^fc-TSfi!*JS7. 8. 11X&12 

[fft#I14] MlBlg2c7)«aHi^<tt,ZnS 

ts i otb^m^rvmm^ti. &2mmmbm 
mbemtzs i c$±js.ftbt&m3<r)8mmmf8.L 
tizbmmbtmmi, 1 ix»ii3^tii(r)^ 
mm. 

immi5} rieiiiosiiiiWktzns 
b s i o 2 fco»£iircjBS«u ^ i (wrnmb &m 

mbOfSizs i C5-±«^i:-r&m3^fitSl^iSL 
/crfc$-^Si:-f&a««8, 1 2Xlil 3W&<r>m 

mm. 

immiei imiB£m&ttmm&'j?%<bi>G 
et-ktszb&mb-rimmi, 8, n~i5<o 
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t. As I nSbTe47C««<0^^ftjSS*l6l±$-e- 



[1S*>B17] m!.mittgMttnmii.'J?%< b t>A S*rf>tc{i. ln&£^iSb<9E£lt£iS<-f&c:i: 
g££tf£fc£fc»i:-f£fi!#J87. 8. 1 1-1 50 fci O^rarc&S. L*»U I nfig&itZMK't&b 



gtGeZ$ttZ.t*imt-rZWm7 . 8. l 1- LTUfc?fc^dg«£ffl<. £fcS b-S b 2 Te 3 g 



[!!*« 1 9 ] w£ffl£ftl^f*«l±lit*« 1 ~4 |6j±£tf&fc#>fc:liS b<OfE^itSrS<-ri. . gnfMka 

«7. 8. n-iscov^-ftiA^tcaao^^ssE*. m. *irinm^is&miim®£%ztLWrtLim 

[19^520] m$%7. 8. 1 l~19covvf*i*> K5>r:rT^T£&J:d$3l^8t#i^-eS& 

t^^Si:-rS3tSMi«*. [000 5] ^^^082000-7976 1^^«{C 

imm 1 i mm2 osmmmmumiu-^ «, tens** 

GUM*. 0*><r&%<t%>-'n. MliSn, Ge, Si, PbcO 

imiomBizmm o*><r&%<ti3~m. o. osa^o. i. o. oo 

[0001] 20 1S0SO. 1. 0. 01^*^0. 15. 0. 5Stf 

[?6BHom-rS«SS^»] X^;^-h*-^ SO. 7. 0. 15Se^O. 4, 0. 03gj8+z^ 

^aaitfciO^lK^t^W^^S-ttS-erSvIfcfc: 0. 25. a+0+x + S + e = l. 0)£S«j££W 

[0002] *U £<0fElt)fttCD-ROMO6<gagJ& (7. 2~ 

iwkwm} *m#i'—f-K-j*mM£z *)ttm &. 4m/ s > comi£mLx^&bztix^h. l*> 

e* • mB&m&WBcmBmfctt* mmmi u ico3ts»««re»i3~9m/s^v>ii7~i 8m 

LK«H*"IieMIBe [0006] 

ttgmrt&hh . &#li#-b'-A*->K-7>f h# [l&HHtfjB&L J: 3 fc"tSilS] *fS«P!tt. DVD-R 
K5>f^»O3t^J:0<>#«-CfcSC:i: 30 OHfcRWCUMSMrL. DVD-ROM05S43S 

**f«i:U 3yh*A-*-0® J *>»* : g«fc»t4£ 3K>1~2. 5fg3E££-tf3~9 m/sTOalSfcJSL 

[0003] wmmtLTK. mmzmx,** D-ROMt^miiossfcwu dvd-romo 

<. *fc. tS9£Lii^fcJ:oTi«j£«$WiBSfc:< #£88[3. 44m/stf>2~5figarC*S7~18m 

hLT{iGeTefcSbiTe3^S^Bj. RV. Sb- #fiSttttffi^3fcaSiSE*^fieW-|»C:i:SrBWi: 

Sb2Te3S27C^Sa^tAg^I n^aSSDtJ^ LTV>4. 

ifhh . mnfcttt^sgrcrt/i/? r xai^i^w* [0007] 

-22644^£«. ^¥9-2 63 0 5 5^^ SfflOGaSbTeXJil nSbTe?)37C«j£. 

#§IWl 1-07 07 38^4^ fc'fciJVvCHL *- MtZtltZ. AgfcKteGe. f>lUi. AgtGe 

h®&m<. fiHWggttfct>g*UtAg I n <0^^^Jmt^47Cj>S^tt57Cffl«^S^^±Jfi 

sbTe47mm<^msJt. wmm&tfaztix %t \jzxk*,wv7 hzm^xwmzm 

v^>. tt:. c rf>z\,mzr zmirthzbTmm &thzb££<). *aaEft£*u a*. 
tt*$ ^mistf-o^. him. msmzt&i&Xssmmmjsxz 

[0004] mzwmim. sesames ad^jiaju:. «ot. ^swfciiuar. jjeps 

h^l^ri.^* 5 *^. ^<0^Ct4a [0008] ( 1 ) HWIS0 . 9&±tfiTg£ 

>mmzmm&<m£m\mm#mm^t>ti 50 ( 1 ) xmbztiz - 1 $r^ai: * ^ y >^ 



l 5<0^W»>fc:E®iO3^S««c. 
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0. OlSa^O. 1 

0. 60S/9S0. 90.*O 

r=l -a-$ 
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XoSbjSTer (I) 

Xlil nXliGa (#(CGai!p»iU^ . * 
SV^ttl ntGa^ig^ a. p. rJ±gmt*£Sl 
U 

0. 0 IgaSO. 1 
0. 60^/8^0. 90. *»o 
r=l -a-/3 
?>8BK&&. ) 



[0016] (9) smmmmmt^^sb(o«i 

^mmmmmza^x. Wismmm-^mx- 
mm&z itxmf *y-(08- 1 5m<mz<7)u— ■? 
-mm Ltitz. mmmtf i6m/ s ycrot £ 



[0009] (2) &%<ti>Ge$1ttsZtt:mi 10 {i£S«{i*£fH«®T*> 9 , 1 6-2 0m/sO«Brt 



[0010] (3) ^KbtAsiHtsZtimi [0017] (10) i8a7~18m/s-ClBli3*l 



[0011] (4) &%<ti>GetAgt:-ktszt mm. n^KMemm. m2mmm. Rstas-- 



[0012] (5) mmmtfym t t <m his. < 9 > xi± ( 1 0 ) smommuk. 

mfcmtf&mm u u— r-^tmsnz x oeiiw 20 x«sb/)Te T <n 

4i£^3KE8&ttfc:fclvC. K£Si8fc£— JESarC (5S«K XJil nXliGa («CGaA«ffi U*> - t> 

mL®&Z J ±Xmi'V7-<7>8-15m<m2<r)U-V 6V*tInfcGatf>g£ift. a. /3. r«BHW£3E 

-3K^S8itLfci:§. @e«aE* { 7m/sOT<0fc^« U 

SMmiit&ittmTt}*). 7~16m/sCD&ffl|*rC# 0. OUa^O. 1 

fimmtfmLmzzttmik-i-hmmui*. o. 6ogy3^o. 9o.*^> 

[00 13] (6) mL3-9m/sXSMZtl&Z r=l~a-/3 

k tmit^&im ( 5 ) iE8*>3ia^«tt. oaHt&s. ) 

[0014] (7) mm&±tz&%<ki>m<?M [0019] (12) mmmnz>j?%<ki>mi 

mm. mmmmmm. m2<omm. mtmzzco m. mwmm. tt$mtmm. ^ommt 

jm£j8Mix®tf&ti. wmtfmmftmnwtfVc. 30 znmizmivxB&zti&%mm#£te^x. n 

mo . 9V±tfr§ss. ( 1 ) x-mztih z t s-^at-r gftsmmowLTU&o . 9 ^Lurmt ( 1 ) v 

his ( 5 > xij ( 6 > t *«afts±£ ( 9 ) x« ( 1 0 ) ie» 

XaSbjDTer <I) 

(£*. XlilnXliGa (#CGa4(jftLM) . *> XoSb/JTer (I) 

nfcGa^S&fc. a. 0. rliM?U&*& XttI nXliGa (*tfcGa##£ U>) . * 

U SV^ilntGa^S^Hj. a. 0. r«HHPtf#£^ 

0. OlSa^O. 1 U 

0. 60S/9S0. 90.A»o 0. OUa^O. 1 

r=l-«-/9 0. 60^/8^0. 9 0. *>0 

cOSHfc&S. ) 40 r=l~a-0 

[ooi5](8) mm®±tz&*<ki>%Mm. comtht. ) 

ssio«s«. sB2«ffii»ii&^ [oo2o](i3) rasBiaAg, tuiiA 

m&tzfmLx&fS.2tihmmmmz&ux. wmt s^^^hzt^mk^hisa) . (8) , 

-fl^»»««li^lW0 . 9WUFFS& ( I ) ( 1 1 ) Xtt ( 1 2 ) iy8<03KEIiJ«ft. 

Zti&ZtZmik-rhlS. (5)X»i (6)E«?»fc [00211 (14) roiE®20fiOTIi^<tt 

z n s t s i 02 fctf)g#ircjBj£s*u %2<mmm 

XaSb/8Ter (I) fcRIMhOlSfcS i C£±jfcftfc-*-&m3<0«g«£ 

(5£«K XJil nXHGa (^tCGa^Ut L^) . J> t Sr^fSfc-fSJJB ( 7 ) . ( 1 1 ) X\t 

I n t GaWjS^j, a . i8 , r UMTimifk (13) iB»<05l^»Slflc. 

u so [0022] d5) ffimi0)mmit'j?%<ti> 



[0018] (id mmig±£'j?%<tt>micD 



mo. 90±jfmi ( i ) x-nztihztzmib? 
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ML)tIi:^attUE(8). (12)Xli 

d3) wmmmkw. 

E0023] (i6) mtmmumm\&%< 

ti>Ge£-£ttZtZimk-t-&±m(7) . (8). 
( 1 1 ) - ( 1 5 ) <7>Vvf;h.a<|B8<9ftgg8ft. 

[0024] (i7) wmm.mMtimwj?%< 

tl>AgZ$tsZb*miti'Z>±3i(7) . (8). 

( 1 1 ) - ( 1 5 ) 

[0 0 2 5] (18) l^«3SflJei§#flJgli^£< 
ti,Agi:Ge^tfC:t^^fSfr&±E(7) . 
(8), ( 1 1 ) - ( 1 5 ) <9Vvr*tf>>fcS»tf)ft£it 

[0026] (19) mm%ftM?Mttmii±.B 

( 1 ) ~ (4 ) <V^1 t to><cWM<r)mc.cryfr&?-y y 

zmit-t&im ( 7 ) . (8). (ii)~(i8) 

[0027] (20) ±IE(7K (8). (11) 

~ ( 1 9 ) <o^rtii3Hzsm<ommumt. mm?,, 

[0028] (21) ±S ( 2 0 ) 
[0029] 

DVD-ROMtHiagW)ifc&«Bt*^rrs3fe 
mmftcvmrnzmmi.. m® 1 2 c m , 0 . 6 

mm. h^y^e-yf-O. 7 4jotm<^grtSft#dfy^ 
-tf*-hT*X?S«U:fcSil«a». SS2 

ftLZtltMRmmZ'ftLTWmi 2c m> S?0. 6 
mm^D^-^-bT-fX^^^t^i^T* 

[0 0 3 0] *3&"#f*>tt. DVD-ROMfc^«± 
<0&»£*U DVD-ROM<flH£8aW)l~2. 5 
fga*^tf3~9m/s<0SatCJiLA:^S««c (fit 

-e&s 7~i 8m/s0§mizmi,t:m!mm m 
fcfc^o. una. s#«#*o*ra. 

[0031] -e^tem, *J 

\^M&\fflmttmitr. 835: 7-1 6m/ s 
<93effll*J. i*)»*L<tt7~10m/s'Ctt«>T^B 
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KZitT 8-9 mWSI^l/- ffftfclMt 

fc. 8S#1 6-2 0m/sOSHrt^ B H ®ffl^tllS 

7MFtt**660nm. NA0. 6 5T'&9.B£ 
liO. 7±0. lmWCffo. 
10 [003 2] dit^Ox-fX^KJtL-T, 3~9m/s 
J>S^li7~l 8m/s «rtrg»t5 mSX'btl 

A^fTX^V— Pb, ?1*>»^V-Pe<7)3fi (Pw 
> P e > P b ) £$im LXM&Z fcfc' 

[ 0 0 3 3 ] 0 1 tCh'-y MgHTT8t&fl:Lfc£3 nT 

ixmgMzw—r&ktcz. mi^i^t^vux 
<mmm. wxm (*m>v\,x. iwwx) . 

i-zm&Mi. tm*m<^h\zijxxn>v>xm&< 
30 -r&tsff^^i^tt*^^^. 

[0034] fcfc'U &l£>T4*?fc2tLT9m/'s 

joka^iaareait-r*^ eutr. i2m/st 

Mtlf. 13ra/s ^ t'cT^tCtiMatC 
7~8m/sT^NS»«* { ajStJ&«>ST'fX^ 

m/s£r)^m\*mxms§ct&&&. mta. 20m 

40 / s Tfe^-tS^'Ji^atcK tTEgU h y^Ji 

[0035] wmtf?m.L®hw±<r)bh--'zw- 
cvsmitzmu f^x^mMi^ttk^mm 
&m.L. mmimmT£*&k$<?tfmgim 
mm^mztchki^mtm^ixh. itm 

tt<mmiBi8imt: : Z-'?--t&Zk££->xmrtZ> 
ZktfTZh. 

[ 0 0 3 6 ] m 2 fc£S 1 (Or 4 X ? Srffl^tUSSr^^ 
50 W&comW^ltnmZtrrt. W&Z±.tfX^<k9 . 
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9 m/ s imtti t z £ftmmmm%imm2±£ 
\$wm&vm&Ti*9<r>mm±2 o%xs>^. 

[0 0 3 7] 03£&2<Ox4*7£Jfl^8£££;t;t 
8m/s£IS;tSfc^lMtfi&fc<£TLTV^. Cltt 

ti 1 8 m/ s $-18^ t z tftmm&mftimm 
■swiwm&m&'f < x 9 <nmmt 2 o%xs>-> 

Z^X^hfctbTJbh. 

[00 38] ZZT. miOTJAfiZ-o^XZ^lzm 

fttcintf. s£vn--7-*>9~i smnvmNizbhK 

v-. #*L<ttiO~l3^K7-£!B»W:*§£- 

teT#*£>il67MX7*\ 3~9m/s<0fE»fcSL 
TV^. fcfc'U 10m/sKUi-CR»^ftT*WLS 

S^^^T&fciOtf* L<f±7~l Om/sOK 
HrtTRSt*fiT*^ilSx * X7#3~9m/s <DE 

[0 0 3 9] ^tlJ:»)fiVV\-«7-'Ct>7~l 6m/st 

m3&&.&m<. loooomesc^B^T^-y^ 

-T7~16m/s TigatRW^ffltTAmST X 

[0040] ?mjv7-*zt>^±tfh tsmtsimfi 

fflV^tr-z^T-yT^y FT<± 1 5 mY/lXTX-gMTZ 

m/sio tav^-ct . 9 m/ s <oa»«>>r&-e*> 

XhyTiHiv-?f$F?&±Xl>%&Lt:'*9->t:£. 
«miX 1 6m/s J: 03S< LTi^&OffiT#*£> 



6) ^2002-347349 

1 0 

[oo4i]^fc> m2<?>T<x?£^xzt>izmw 
m-his— f(r)/v7-iz£^xm%&. *mfct>v& 

fcfcjny-, #2L<lil 0-1 3fe<?>W-£m&i 
Lfc*§&fc 1 6~20m/sm&MffiM&£fc#?RS* 
*fiT^^>ilST^X^*>\ 7~18m/sC0iESit 

[0042] d*U: , 3{£vv'\-7--Ct>16~20m/s 

¥mt%%.&m< . ioooo mms^H^-ev 

^y--Cl 6~2 0m/s-CH«^KIt*fiT5{PmS 

[0043] tes^?-* $ ^>tc±»f & t mzmm* 

?Zht%lt>il&tf. S#<Ofcll6 6 0nm?)LD£ 
fflVVte>y?7«yrA.»/K-eiil 5 mWiaT-CI2g-C£ 

/s i 0 tav^fcli. 1 8m/s<0ffi»»i"T|g-C* 

-fcBOtLT 2 0 m/ s i 93K L"C tRW^KST* 1 

[0044] m^T-fX?. ®20>T4X?i:t>Jb£ 

mSthtf&th. mitt. «S4 0 5nm. NAO. 
80ff)^*/9TyT^y^m^X. (l)ii^«Lh 

m&hms. ( 2 ) ( z\<r>muim\Ti>^m\ 
Tbr>xi>£^) ±tzmm. m\<rmm. mm. 

mztix§mmi-r&®&izi>i$±-tz. 

40 [0 04 5] J^idtB^v^-^g—l 5 farm. 
HWfc*4't7-» »*L<{±1 0-1 3fe<?)/V7-£ 
8B»Lfc«^lc7~l em/sX^^mtm^LLWy 

&mi<?>Tjx?xbtiii. m£mi*}?<r)io%i><DX' 
s>->xi>mi3-9m/sxm§tim&Tbz. l*> 

U DVD-ROMfc^iJLh«O^S-Cfiff^iB^ 
tt^^tSSSfc LTJi. Sb-Sb 2 Te 3 fi27C^ 

[0 04 6] Ij^idt^^-cog-l 5 
50 fg<OKHrtfc:*>^V-. »*U<lilO~13fg<0^ 



1 1 

y-£K8t Uzigr&iz i6-2 0m/ s x^^mam 

-?Tfc*8a!7~l 8m/sTsSmi^mTf> 
S. L*>U DVD-ROMfc|^Ja±t0^gTfiff 
5:SS«tt^^«Sfc LT«. Sb-Sb 2 Te 3 Jg 
27C^B B ffl£^j£fcI nXliGa. &£Ott-r<0&£ 

[0047] Sb-Sb 2 Te 3 S27C^{i, SbyoTe 
3oi6&fc:£i&££:#0. ClOSb-S b 2 Te 3 S27C^ 
&S65fi«fflJ&OS b -TettMiOiSLS^tttcfth^ 

<. 7 0 < C5 0^f®cORiirCv-^tt^TimtTU^ 
5. Sb-TetD^Tx-fX^^^LTS^iSr 
lS*Sk. k'<0&SrCi>0. 2 6 7jum/bito£ii 
(BfifCtt^-y*- (.TiTli. data to clo 
c k jitter £ftaj£tBTw-C«f&ft:Lfcfi 
fci^-kOf-fc) 5rl0%JaTt-rSCli:ttT^-r. 
ifcfc. vlc0fc#<0*yilx-y 3 y«,5 0%mTT&-> 

[0048] ZtltZttLX. I n&SWiGa. *tfcG 
a£3sJirrSkO. 267//m/bi teMSCX&v* 
-tt 1 0 %JaTC& 0 . ^^'jlU-v- 3 y *> 6 0 %JJUi 
5r«»-rSC:fc* f nrigT'fc^Jt. In. *>&WiGafc 

tiGaJ^toL^"CJi7 0X:5 0^fa<Ofiyre»i, 5> 

CDfci*. In. &SV^iGa<0Sb-TeH«^-4aan 
»i 1 % J: O^S^k^iSfiiT. 1 0 %&Ml h fc 

7~16 

m/ s TRW^^atfiT-r S J: 5 fcSS 1 fl>r * x ? 
i^li. 1 6~2 Om/s-CS»** { ^ifttfiT-rS«I: 
d£&20x4X?£fft£rSfc#>tJ±I n. £fct±. 

GatSb. Teoajsit^aejfc«^-s*s*ffcs 

#. In. £fc«Ga#l~10%tftf§£\ SMi6 0 

[0049] Stfc. I nftSV^JGa-Sb-Tefc 
^LTGeS-^nrt-^ktRff^ffii-BlfiLht. Ag 
£«&rrsktt«Mb{^fc£ofc. fc*£U I ni>i> 
HiGa-Sb-Tefc&taSflSAg-'S'GeJi. £th 
'C10%i')^ : 5r<i'S^* { ibS. ZtiZ*)&<%h 
kEfBSBL *-*-y4 Mftttf>ffiT£S<. 

m%&imi : -$-&tz#Kbh. Sbtt. Ga-Tefc 
itLT6 0%J3Uh. 8 5%WTk-TS. >!<7>&H£«-f 

[0050] 
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1 2 

* X?fc-?WCIi. iEftS£<9fWa«ij!fcg6 6 0 nm, 
NA0. 6 5<*>tf y?Tv T*\ y KtfflV\ fES^S 
0. 267.um/bit. E FM+^^fcTlTo 
fc. ia^»±S®3. 6. 9m/s. fBti>V7-l 2~1 
5raW, A.frx'^-O. 2mW. iB£/N->7-6~8 
mWT. fen* h 7fyli*f -f X^^^^t^i^T 
g&fcLTfT&o>t. H*»i^TiS3f3. 5m/s, 
•7-0. 7mWTfQSL*:. ^2i?)fU^fco 
HTUL a^B£?>iFtiK±&£6 6 0nm. NA0. 6 
10 5<r)\Z~,9T*>7^ KfcJBvv. EUSJgO. 267jl« 
m/b i t. EFM+f^t^fcrtfrofc. fES&itiaE 
7. 12. 18m/ S> aS/i7-13-15mW. A 

fT&-»t. H£«£TJS3£3. 5m/s. A7-0. 7 
mWTHJfcUi. 

[0051] (0QH31) SBBSfiLht. 
kl/C (ZnS) so (SiOi) io2:6 0nm. SUB 
kUGa 5 Sb66Te29^18nm, &2<D$mMt 
20 LT (ZnS) 8 o (S i0 2 ) !oil4nm. RStflk 
UCAg£140nm£. #*xrW*fc:J: OJfiJSLT 
r-fX^Lfc. ^O^lOx-fX^^ngljumXl 
0 0jum£OW-if-$-fflV\ {t}7J680mW. j*936 

k. 2. 3m&Wi£m&m<rM\m i li#X-t>1xtz. 
-k LT«tt£*^fcfHi1-**^l;mfcimi£ 

30 S^ta. ^coat^A^k^o-CLidiS^*) 
6. Cl^miOT-fX^fc9mW<7)^3tJr!SfrrSk 
9 . 5m/s ?^W£TU&*>fc. l^mSrlFfii 

L^k^-5. ftsarc^v^-118%^. ^^'jlu-^ 
3 yt6 0%Ja±k^#^E*i*<ffi.fc. jT-a 
-7>f h 5 0 0 0 @*"C«y v ?-<r>±Mi± 2%WiT 

tt«. 0. 8mW. 100. OOO0T. : Jv9-<?>± 

^.3 0 0l^C7~8%c^Mi^-/ ^-co±#*5* 
tit. tv* J Ll'->'3yt>4 0%gSt:fiTLTv^. 

til^. ^c^KKfi^Sft^KiOAgiOR-ftaB^e 
Clofc7t«>k«^$itS. 

[0052] (mm2) m2<MmmtKMmtcr)wi 

fc!&3cDftgSkl/CSiC?:4nniiyt*:. W 

<insi^ i k pi tMti) o . mm$&3&t> m it 
m>&mn±o. 3m/sgisa<^ofc^ 

50 SU^WJU^mt^tn^. S^3c^tt<±. 0. 8m 
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w. loo. 0000-e. i/v?-<r)±.mi2%-ct>'> 
t. 8 or 3 oowanms&vte. mmntmm 

CDRmmtlXSiCtZSi. Ti, A 1 (D&BtftMl. 

&u:#. mmm. mmmts i cm&$4 nmi 

[0053] (n*tW3) mtm2tm&izm3cDBm 
mtvxsi cmmitzmfSX'. ssiKGe^3% io 

mat. Ge 3 Ga 5 Sb65Tei7i:Lfc. -f-ixfeW-liH 

wmtrn tm&?t> o . wm&ft&ft i>m txh 

Y t> 5 0 0 0@*-C«^V^-^±#4i 2%mrtTfco 
Jt. S£3fc££ttW;. 0. 8mW. 10 0. 0 0 00 
T. ^*-0±#Wi2%Wl*rC*ofc. 8 01C 
3 0 0^SkOft#i^T«, >?<y*-. va 

[0054] (mm4)mm2bmm£m38.wm 

t LX S i CJf£gW;tilJ£-<\ ESJlfcGe £ 3%. 
Ag5r2%SJllt» AgiGe3Ga5Sb64Te26fcL 

*-#7%T3gtefl3i:*5H:pitT\ hi 

5 0 0 0@tt1ixy ^-^±#{i2%iartT*-?/i. 
B£3fc££ttUU 0. 8mW. 10 0. OOO0t\ $? 
v9-(T)±m*2%X'b'>ti. 8 0^3 0 01^19 30 

[0055] (mms) mm4kmtnf$xmm 

COGaSrI nfc^i.T£^^AgjGe3 I nsSb70 
TeufcU:. SbfcTe?)it#2Sit0i4i:JI 

•ea*. %ji!»&&M±33fcH i h t**-cfrv\ m 
frnt:.wmmti;v9-ifi&%x^im4tmm 40 

iTb-ytitf. Mi5OOO0T3%JJ| 
?g£X$£IBi« 0. 8mWT100. 00 
O®Ti> : Jvf-0>&mi%X'S>r>t:. 8 0*C3 0 0 

{tit?. &»£«#*ftt£*L*:. 
[0056] (|QSW6)iiB»eLhfc:^lc7)«IS«t 
LT (ZnS) so (S i O2) 2o£6 0nm. sfflgt 
LTGa5Sb78Teni£rl8nm. W.2cryU.WMt L 
T (Z nS) so ( S i O2) io£14nnu WMMtL 
TAg£l40nm£, ^X^y ^fci OfiKKUTr » 



-fA^fcb*:. d^lcOr-<x^$rPgljumxiO 
0jtm4>ls— <F-£JBbV SWj6 8 0mW. &D3 6/Z 

am* 2 oxxfoitv. &m<r>wtim**h t . 

2. 3*mS5^«tRlt^)fiV^®BWA<i><l^. CIO 

<bm2<^jX7£9mW<Qgm%£m%i-&t 1 8m 
/ s &±co®&vmmiMWHz&T Lfz . 
IWUfefci*. «*UrCv-y*-tt9%£. C^als 
-^ayfceoJ^UUitSff^E^fTi.^. * 
-A-5>f h 5 0 0 0mTli : Jvf-<r)±.mt2%VjL 

££ttli. 0. 8mW. 100. OOO0T. S J~*9- 

<r>±mt2%xb->it. sox:<?>mm&$mLti)i 

s&t. m«£amTi>imx'Z&£o%m(Km 

[00 57] (mm7)&2<7)mmtmmt<7)fa 
£.m3<?>&mmtLxsic$:4nmmt£. ztam 
itmmetnmAxh*). wmMOtfri>ni-c 

m>z>m&uo. 3m/sngM<%^t:iJ t . mmfe 

m%wm&mt>ixK. wkmizmt. o. 8m 
100. ooo@t. t J-/9-<r>imt2%xh'> 
ft. sox:3oomsmm!Skx\t. mum t mm 

ofisaatL-csictsi. Ti, Aiozmm. 

mmzm t 4 n mmtf^r <x?m 
j£Lfc#. mm&. mmats i am* 4 nmg 
mit&itttzfmtxhit:. 
[0058] (mm8)msH7tmnzm3<Dsm 
Mttxs i cm&mtmnLX'. s^icg e $ 3% 

mat. Ge3Ga 5 Sb 7 7Tei5i:L)t. ZtlWHm 

metm tm&x't> 0 . mmma&i* m txt> 
hi> 5 0 0 o0*-cii^v^-o±^i2%wrt-cj>^> 

fe. W43^c^tt«. 0. 8mW. 10 0, 0 0 00 
X\ iS~/7-<7)±m±2%imxt>itz. £1z. 8 OX: 
3 0 0^IO«#IS»T'J±. is-/ 9-. V-i/ 3 

[0059] (mm9) rnmm tm&iz^mm. 



(9) 

1 5 

®t ix s i cmtmttzmfSLx-. s^stc e * 3 

Ag£2%a&illU Ag2Ge3Ga5Sb76Teu 

y 1 5 0 0 0 0 1 xh : j y 9 -count 2 %smx& ■» 

tl.m£Mc%.mt. 0. 8mW. 10 0. 0000 
"C. ; J-/9-ff)±.mi2%Vhr>ti. 80*C30 

C006OJ (mmio)mm9tmtm&Tsm 

mcOGail nUZ&iXseMmZAgzGeal nsSb 

g3r&<0«. 9 m W^M3t^MW L£ fc £ 
<£TU&tf>&8a#*> 1 8m/s^5 «k 3 1^ Lfc 

t:ibx-$>h. wsimmjumtmitrnt^-xfiw 

0r^fCi>ofc*«. Mi5 0 0 0@T3% 20 

JJ^LTVtf:. B£3t££ttii. 0. 8mWC100. 
OOO0Tt^*-<O-klMil%-C*o*:. 80X3 

[0061J (Jt«m)R3t®fcbTAl-Ti£& 
$-fflV^ffi{ilQ*0lltHte»l£fcL^ti^>. 9m 
WOg&MaWT 16m/s -Ct>Rfit*<7)fiTJi*<5 

^-/^-t, 1 5~i 6%tfm%w&Pnx.tc 

2 0 nm tlKtZIC. $mm<7>i&£tm®£9mVt 

<?m&tcvm?9 . sm/sx-zstmimrtt:. - 

<. 1000IU£-C-C5%±#LTL£o;fc. dittt. 

A h££&g{WSLL<Z^t:t><r>bmmZtih. 40 
[0062] (lt«H2 ) LTA 1 -T i 

S-fflv^ffiJilHtM6fcHt«9JSt:Lfci:C:^, 9m 
W<0Mt<0SgSfC 20m/s -CfcRSt*<OffltT«* 

y-y^-i 1 5-1 6%kS»^^^fft=3r 

-t^T\ m2(D&m<?>wmz&itztz?>. 

20nmfcU:fc£fc. £ttH6<0*§S-i:|il8»C9mW 
<?^3tOiBtT18m/sTRSt**«fiTL^. 

T<x?£.ntxmtm&w^ht. %m\$.&%&t 
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lOOO0re-C5%_L#UCLlfcofc. ^ftfct Rlt 

mommmtfAgtz&Kxm^Kub. mt&ismt: 
n&t:ib£m28m<?)®mt:m< txmm^x 

[0063] (mm3) msm\<m2<r)mmtL 

X. SiCfcJB^*:. mm&nHZtt.ZttT'tAft: 
fft£Ut#. 3 0nmtff<LTtfc:UTt>9mw<^ 
8ftOi8tT^^&*<rpr & «k o %t < X9\±X* % 

friK. ( z n s > 80 ( s i o 2 ) 2<,izit^.xm&mm 
#>t%tt>ixh. z.tis.*)wm-*w-<-rhn\^ sic 
[oo64] (mm4)mm®mtmfomtmi 

(om&tzx-txhmuzm-hx o%M%±T%%i)^ 
fc. zzx. mmcox.£#7xmuzMvfTim 

l . L D b*-A 1 7 y rr--;Kc J: 0 -Ht-TtUSJlrffc 
3-i«:aiSS-f&*X|80SfffiT«gfifitJtS-p^. LD 
t'-AfcJ: 9*&IMfcL*:l8tt*-*>NaC 1 flB&fciS^ 

*gSffl'Cli^<. sb-^sb2Te 3 <o«raitffai:ii^ 

[006 5] (lt«M5)SaiiSr«fi!tr&IKfe:m^ffl 
fig<OSb-Te^^->"*-y hit. GaSbtftf-yT 

[0066] (HiS^l 1) lgl2cm. if $ 0 . 6 
mm. h?>y?\Zv1-0. 1 4$im<r)7)V- fttZXV 

^^^triO^ltftaSeOnm. S^Jil8nm, gl 
2ffa«14nm. ^3«4nm, RSt Mb« 1 4 
0nm5-)«»aSJSt^. Mi. mifitaifcL 

T (ZnS) so (S 1O2) 20. SaSt LTGasSb 
7oTe 2 4. m28mmtLX (ZnS)so (Si0 2 ) 
20. ^3«g«f:LTSiC. RStJffcLTAgSJf,^ 
T140nm^«KLTr-<X^iT:L^. $<c>(C. Rlt 

mizti—££^x5~-ioMm£mifii. m%m 

itZ-ttl. iWltS^tg^cm. 5S0. 6 
mm«ij hf-( X? OftS 

-v-xmm&itixm&mzmiit:. m&g. 

0. 3ixm/b i txmmmi 2m/s£X'm%B 

mmmxh*). %imi&. a^osLieai ooo 
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®®<?)i?v?-0/Twii$kizio%*mt^omim xt>tu$. iSv*-mmth*&izwzb&t&wt 

htvft. <K*>T-fX?£7 0X:8 5%RH*S>§ fr^tf. mm<ryf- 9 ofe£§B& £ ft d i'li , * 

TT1 0 0 OB^<^#i^£ffofcftklfl0ail§aw> tOSS##X7-fc&& ^t®H)<t> &<r>T&t l<%\\ 

gttitn-hMifr'ttl. fcfc'U SO£U^1000 agt&gO. 300jum/b i t. AgeGesGasS 



[0067] (HSfe^l2)a^l^-yyhtL-C *«9%]aTT*o^. L*>U £:^c7)*§£i*-A- 
AgsGaeSbToTei^fflV^ -f-iTJaJ^x-f^^fl! MCi *)^sSUZ : Jy ?-#±#U 5OO08T1 

fit. f^fit*SlilliS0<l 1 fcHttCLTffoSUtT-rX 4%KLLtciiLTL£->fc. 

^<oE»^tt^fffliLt. fc/f u fflmm.<rm£ 10 [ o o 1 1 i ( josh i ) wmw-f*, y t lxg 

ll^ltitKLr^-lf-^^iaSiSS-l. Om e 5 Gao.6Sb75Tei9.5iSrfflVK ZftXm<ryf* X? 

m^imx-h*). *J0IE$§. fttfUOjgLSSilOOO 300um/bitXitb'comX'h : Jy9-iil2% 

,Itf>T*X?£7 0T:8 5%RH*WFriO 4 0%mgi:'h$&€-C*->fc. Gaft6^^^f:@S 

0 0^^>R#IS»i&fT^^t4Bllia»a{<^fl:li* *£fc *->T Lit d . 

Mlfcfrofc. fcfc'U tiOiIL£l*lOOO0fT->fc [007 2] (it*^8) fgliJlc^-y y hi LTG 

fl^$;7*Mil2K&ftST±#LT»fe. e 5 Gai2Sb63Te2o$:JflV\ *ilim<?>T4 X7M 
[0068] (mmi3)SSm<7)?—y<yhtLX 20 fit. ^fitfrffiiiUM^Il ltPtfcLTfffitLfex^X 

GeaGaeSbvoTen^fflK Zt&MMyri x?m ??>aiiitH££iFfflL*:. fcfc'U fc^JMUi^V- 

fit. wm&mtmum 1 1 fcPi uzlxk *js< o . m&t:m<-t&%b'3&*$zixi&>.t: 
fitLfcx-fx^^^iftt^ffffLfe. ea^so. 3 mm&it®?)BiMmi2i--?i*%<. mnizm 

0 O^tm/b i txgm&l 8m/ s aTJUff&gg i5L ^¥<Dffiv^##*£>fi*:. HrtizjBttKSKT- 

*^sg-ei> 0 . »hjss. mmr&i^m 10000 «>nif . *--efwts^fc»i.ifc A,t'§mi% 

£>{C. Cl<7)T^X^S:7 0'C8 5%RH^rrCl 0 0 &4WX7-fc&&«rfi^*&0rCJJ;* ix&v*. a 

oi^cofii^siis-tT^fcc:^. %jei^ mm*) m&o. 3oo^m/b i txmmmi8m/si 

mt 1 0 0 O0&fc£lltfi*A>iVfca»->fc. TtOBEfttt^y 0%UTT*-5fc. UpU 

[0069] (Hlfe0!14)£»S<O^-yyhi:L-C 30 MiOjgtS^fcJ: D*«:5;**-**±#U 3 0 00 

AgiGe3Ga 6 Sb7oTe 2 o£fBV\ %ttim<7)TA ®X- : J«/9-#\ 4%JjU:fci§LTL£oJt. 

X^»JS. f^fit^ilHtMl lfcHtfctTt^fitLfc [0073] (it^9)!ElilO?-^ hfcl/CA 

x^X^^gS^tt^^tfUfc. fcfc'U ttSBSfilTtf) g2Ga8Sb 5 8Te 32 S-fflV\ ZilSm<r>Tjxm 

mat. mm 1 1 fcJtustT r-^jgiBtssES- at. tmfirifc. 1 1 1 m ttc l 

0. 5m/sa<LTfc%-*5»*#*t<i>*l£. US* TfmLfcT-rX^iBfS^fciHiU:. SIBBS 

m2tmW?aimSlg.O. 2 6 7jtxm/bit-CiIia8 0. 3OOizm/bit-CfeiitSai8m/s£-C*J0 

si 8m/s£x8m&&mmTf><). smt^vf-^i o%mxh->it. u>u 

2WmOjiLaaiOOO0«tco^-/^-ttftfc:i 0% -74hfciDJ&(c^?-#±#U 10000ft 

*Sti:^d«#*i*>ft*:. £tf>x^X?£70 -C14%JaJifcaLTU*o^. ^tDx-f x?£70T: 

*C8 5%RHH^TT1 OOO^coftffsE^^ff-^/c 40 8 5%RHS|tjiT"Cl 0 0 0V$o\?)Bi&W8l$:ff-?fzb 

b «J0£S. atfUDilL 100 O0ftfc^ftli ^ ytt^flfflco^set^-pTfc 

[0070] dt«0»6)ESSO^-y>/htLTA [0074] (&m 1 0 ) £ti®f9?-y' y h t Lt 

gsGesGasSbssTeie. fttf. AgsGesGaeS GesGasSbesaTeg^fflt^ Zt&WW'f 4 X?1& 

b 58 Te24 2:fflV\ Wm<^T^X^«j£. fffiit^rffi fit. f^Tffi. WSfoftlillteCT 1 1 fc^tfcLTff 

JiSltSWl lfcHtfctT^fitLfcx-fX^toEfi^tt fitLfcx^x^SS^tt^^fllL^. ESft?JgO. 3 

£HMIU:. tflSSSfeltllfc'^fec^^fenv 00/im/b i tTlib'<^mVi> : Jy9-iil 4%g 



besTeisti^Sai 5m/s, AgeGesGasS 
b 58 T e 24 ttieggiar 9 m/ s & ■C%)0^li> ; y ^- 
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(3) mcm3<0fflilz£tlti. ££§$S?g£fa±$-»*\ 

(4) mm4mm&£ti\f. wm&. «#(t!S 

[0076] (5)mm5<r>m\££tti£. 18313- 

( 6 ) rnmeffmm^itm, -v-tm-m^&L 

(l)Wfi&l<r>Wm.S.1X\£. DVD— ROMi:|Btt$ 

(8> n$m8«xmzxtat* wmfrhv-v-it 



[0077] (9)mm9<rymt£titi. m&7- 
(10) m$mi oomiizxtiK. v-?ra=Fgs$-# 

(id mxmi irtmnz*ti&. dvd-romj: 

(12) mmi 2<?>m££tija. Rass*^-** 

[0078] (i3)mmi3?>m£Xtiti. dv 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical recording medium which can perform record 
and playback by making a recording layer produce an optical change by the exposure of a energy beam. 
[0002] 

[Description of the Prior Art] The magneto-optic-recording method which performs magnetic reversal in 
the optical recording medium in which informational record and playback, and elimination are possible 
by semi-conductor laser-beam exposure using heat, and carries out record elimination, and a crystal and 
an amorphous reversible phase change are used, and there is a phase change recording method in which 
record elimination is possible. The latter is characterized by single beam over-writing being possible and 
being simpler than the optical system by the side of a drive, and is applied as a record medium about 
computer relation or image sound. 

[0003] Since it is easy to form an amorphous substance and a presentation segregation cannot break out 
easily due to repeat record as a record ingredient, the presentation the various compounds centering on 
chalcogen and near near the eutectic is used. The mixture of GeTe and Sb2Te3 and the system which 
added Ag and In of Sb-Sb2Te3 pseudo-2 yuan to the system eutectic presentation are one of those are 
put in practical use. Especially the latter is clear in the profile of an amorphous part at high sensitivity, 
and is an ingredient suitable for high density record. In JP,8-22644,A, JP,9-263055,A, JP,1 1-070738,A, 
etc., the count of over-writing is high and the optimal presentation ratio of an AglnSbTe the ingredient 
of 4 yuan excellent also in preservation dependability and the optimal lamination are shown. Moreover, 
the preservation property is further raised by adding Cr or Zr. 

[0004] Although it is expected that the application to high density image recording will expand a phase 
change record medium from now on, it is necessary to realize high-speed over-writing for that purpose. 
A recording layer ingredient with a crystallization rate [ / near the melting point ] quick for that purpose 
is used. In order to raise the crystallization rate of an AglnSbTe the ingredient of 4 yuan, it is possible 
by making the compounding ratio of In or Sb high. However, if the compounding ratio of In is made 
high, degradation by over- writing will become easy to advance. Moreover, if the compounding ratio of 
Sb is made high, the evil in which preservation dependability will fall will be caused. Moreover, in order 
to raise the crystallization rate of the record ingredient which used the system eutectic presentation of 
Sb-Sb2Te3 pseudo-2 yuan as the base, there is the approach of adding the element which raises the 
crystallization rate which makes the compounding ratio of Sb high. However, if neither the classes of a 
protective layer or reflecting layer, those thickness nor the creation approach is appropriately made even 
if the crystallization rate of a recording layer is quick, the optical recording medium which can be used 
by real drive cannot be offered. 

[0005] A recording layer in JP,2000-79761,A Moreover, XalphaGabetaMchiSbdeltaTeepsilon however, 
X - the inside of Ag, Au, Pd, Pt, or Zn - at least - a kind - At least M of Sn, germanium, Si, and the 
Pb(s) A kind, The medium for optical information record characterized by having a presentation is 
indicated. 0.0<=alpha<=0.1, 0.001<=beta<=0.1, 0.01<=chi<=0.15, 0.5<=delta<=0.7, 
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0.15<=epsilon<=0.4, 0.03 <= beta+chi <=0.25, and alpha+beta+chi+delta+epsilon =1.0 ~ It is supposed 
that it is suitable for the linear velocity of about (7.2 - 8.4 m/s) 6X of CD-ROM of this recording layer. 
However, in this optical recording medium, it is hard to say that it is not necessarily suitable for record 
of3-9m/sor7- 18 m/s. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention has DVD-ROM and the capacity more than 
equivalent, and aims at offering the optical recording medium suitable for 3-9m [ containing 1-2.5X of 
the playback linear velocity of DVD-ROM / /] record in s. Moreover, it has the capacity more than 
DVD-ROM and an EQC, and aims at offering the optical recording medium suitable for record by 7 
which is 2-5X of playback linear velocity 3.44 m/s of DVD-ROM - 18 m/s. Furthermore, it is high and 
the count in which repeat record is possible aims at offering the optical recording medium excellent also 
in preservation dependability. 
[0007] 

[Means for Solving the Problem] this invention persons found out that the optical recording medium 
which fits high linear velocity record and is excellent also in an over-writing property and a preservation 
property by forming a recording layer using the sputtering target which used as the principal component 
of a recording layer the presentation of the 3 yuan presentation of GaSbTe of the specific presentation 
range or InSbTe, 4 yuan which added both Ag, germanium, or Ag and germanium, or 5 yuan could be 
further formed in this. Therefore, according to this invention, the above-mentioned technical problem is 
attained by following the (1) - (21). 

[0008] (1) The sputtering target characterized by expressing 0.9 or more rates of an atomic ratio with the 
following formula (I). 
XalphaSbbetaTegamma (I) 

(X expresses the mixture of In, Ga (especially Ga is desirable), or In and Ga among a formula, alpha, 
beta, and gamma express the rate of an atomic ratio, and it is in the range of 
0.01<=alpha<=0.10.60<=beta<=0.90 and gamma=l -alpha-beta.) 

[0009] (2) The sputtering target for optical-recording-medium record stratification of the above- 
mentioned (1) publication characterized by including germanium at least. 
[0010] (3) The sputtering target for optical-recording-medium record stratification of the above- 
mentioned (1) publication characterized by including Ag at least. 

[001 1] (4) The sputtering target for optical-recording-medium record stratification of the above- 
mentioned (1) publication characterized by including germanium and Ag at least. 
[0012] (5) It is the optical recording medium which a recording layer is a crystallized state and is 
characterized by an amorphous phase beginning to appear within the limits of 7 - 16 m/s when the 
reversible phase change of the amorphous phase of a recording layer and a crystal phase is used, linear 
velocity rotation of this record medium is carried out with fixed linear velocity in the optical recording 
medium which performs record playback by the exposure of laser light, the laser light of 8 to 15 times as 
much strength as playback power is irradiated, and rotation linear velocity is 7 or less m/s. 
[0013] (6) The optical recording medium of the above-mentioned (5) publication characterized by what 
is recorded by linear velocity 3-9 m/s. 

[0014] (7) An optical recording medium the above (5) characterized by forming the 1st protective layer, 
a phase change record ingredient layer, the 2nd protective layer, and a reflecting layer in this sequence at 
least, being formed on a transparence substrate, and expressing 0.9 or more rates of an atomic ratio of 
this phase change record ingredient layer with the following formula (I), or given in (6). 
XalphaSbbetaTegamma (I) 

(X expresses the mixture of In, Ga (especially Ga is desirable), or In and Ga among a formula, alpha, 
beta, and gamma express the rate of an atomic ratio, and it is in the range of 
0.01<=alpha<=0.10.60<=beta<=0.90 and gamma=l -alpha-beta.) 

[0015] (8) An optical recording medium the above (5) characterized by expressing 0.9 or more rates of 
an atomic ratio of this phase change record ingredient layer with the following formula (I) in the optical 
recording medium which forms a reflecting layer, the 1st protective layer, a phase change record 
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ingredient layer, and the 2nd protective layer in this sequence at least, and is formed on a transparence 
substrate, or given in (6). 
XalphaSbbetaTegamma (I) 

(X expresses the mixture of In, Ga (especially Ga is desirable), or In and Ga among a formula, alpha, 
beta, and gamma express the rate of an atomic ratio, and it is in the range of 
0.01<=alpha<=0.10.60<=beta<=0.90 and gamma=l -alpha-beta.) 

[0016] (9) It is the optical recording medium which a recording layer is a crystallized state and is 
characterized by an amorphous phase beginning to appear within the limits of 16 - 20 m/s when the 
reversible phase change of the amorphous phase of a recording layer and a crystal phase is used, linear 
velocity rotation of this record medium is carried out with fixed linear velocity in the optical recording 
medium which performs record playback by the exposure of laser light, the laser light of 8 to 15 times as 
much strength as playback power is irradiated, and rotation linear velocity is 16 or less m/s. 
[0017] (10) The optical recording medium of the above-mentioned (9) publication characterized by what 
is recorded by linear velocity 7-18 m/s. 

[0018] (1 1) An optical recording medium the above (9) characterized by forming the 1st protective 
layer, a phase change record ingredient layer, the 2nd protective layer, and a reflecting layer in this 
sequence at least, being formed on a transparence substrate, and expressing 0.9 or more rates of an 
atomic ratio of a phase change record ingredient layer with the following formula (I), or given in (10). 
XalphaSbbetaTegamma (I) 

(X expresses the mixture of In, Ga (especially Ga is desirable), or In and Ga among a formula, alpha, 
beta, and gamma express the rate of an atomic ratio, and it is in the range of 
0.01 <=alpha<=0. 1 0.60<=beta<=0.90 and gamma=l -alpha-beta.) 

[0019] (12) An optical recording medium the above (9) characterized by expressing 0.9 or more rates of 
an atomic ratio of a phase change record ingredient layer with the following formula (I) in the optical 
recording medium which forms a reflecting layer, the 1st protective layer, a phase change record 
ingredient layer, and the 2nd protective layer in this sequence at least, and is formed on a transparence 
substrate, or given in (10). 
XalphaSbbetaTegamma (I) 

(X expresses the mixture of In, Ga (especially Ga is desirable), or In and Ga among a formula, alpha, 
beta, and gamma express the rate of an atomic ratio, and it is in the range of 
0.01<=alpha<=0.10.60<=beta<=0.90 and gamma=l -alpha-beta.) 

[0020] (13) Said reflecting layer is an optical recording medium the above (7) characterized by 
consisting of Ag or an Ag alloy, (8), (1 1), or given in (12). 

[0021] (14) Said 2nd protective layer is an optical recording medium the above (7) characterized by 
having been formed with the mixture of ZnS and Si02 at least, and forming the 3rd protective layer 
which uses SiC as a principal component between the 2nd protective layer and a reflecting layer, (1 1), or 
given in (13). 

[0022] (15) Said 1st protective layer is an optical recording medium the above (8) characterized by 
having been formed with the mixture of ZnS and Si02 at least, and forming the 3rd protective layer 
which uses SiC as a principal component between the 1st protective layer and a reflecting layer, (12), or 
given in (13). 

[0023] (16) Said phase change record ingredient layer is an optical recording medium given in the above 
(7) characterized by including germanium at least, (8) or, and (1 1) - (15). 

[0024] (17) Said phase change record ingredient layer is an optical recording medium given in the above 
(7) characterized by including Ag at least, (8) or, and (1 1) - (15). 

[0025] (18) Said phase change record ingredient layer is an optical recording medium given in the above 

(7) characterized by including Ag and germanium at least, (8) or, and (1 1) - (15). 

[0026] (19) Said phase change record ingredient layer is an optical recording medium given in either of 

above-mentioned (1) above [ which is characterized by membranes being formed by the spatter by either 

of - (4) using the alloy target of a presentation of a publication ] (7), (8), and (1 1) - (18). 

[0027] (20) An optical recording medium given in the above (7), (8) or, and (1 1) - (19) is an optical 
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recording medium characterized by crystallizing the first stage. 

[0028] (21) The optical recording medium of the above-mentioned (20) publication is the melting 
initialization approach by the laser beam, or an optical recording medium characterized by solid phase 
initialization crystallizing the first stage. 
[0029] 

[Embodiment of the Invention] Hereafter, this invention is further explained to a detail. The fundamental 
configuration of DVD-ROM and the optical recording medium which has structure with transposition 
with playback has the 1st protective layer, a recording layer, the 2nd protective layer, and a reflective 
heat dissipation layer on 0.6mm in the diameter of 12cm, and thickness, and a track pitch 
0.74micrometer polycarbonate disk substrate with a guide rail, and pastes up a polycarbonate disk with a 
diameter [ of 12cm ], and a thickness of 0.6mm further through the organic protective coat formed on 
the reflective heat dissipation layer. Laser light is irradiated from a substrate side and record playback is 
performed. 

[0030] The optical recording medium suitable for record of 3 which this invention persons have the 
capacity more than DVD-ROM and an EQC, and contains 1-2.5X of the playback linear velocity of 
DVD-ROM - 9 m/s In developing (it is hereafter called the 1st optical recording medium or disk) and in 
developing the optical recording medium (henceforth the 2nd optical recording medium or disk) suitable 
for record of 7 which is 2-5X of the playback linear velocity of DVD-ROM - 18 m/s, the recording 
layer, the protective layer, the ingredient of each reflecting layer, and the disk to which various thickness 
was looked like [ disk ] and changed were created and evaluated. 

[0031] Consequently, in the 1st disk, when later [ the linear velocity of a disk / finishing / initial 
crystallization / was changed and an about 8-9mW continuation laser beam was irradiated, and ] than 7 
m/s, the amorphous phase did not appear but the disk with which decline in the reflection factor more 
preferably accompanying [ for the first time ] the appearance of an amorphous phase at 7 - 10 m/s is 
seen within the limits of 7 - 16 m/s in linear velocity found out having a good recording characteristic. 
Moreover, in the 2nd disk, when the linear velocity of a disk [ finishing / initial crystallization ] was 
changed and an about 8-9mW continuation laser beam was irradiated, the disk with which decline in the 
reflection factor accompanying [ in linear velocity ] the appearance of an amorphous phase at within the 
limits of 16 - 20 m/s is seen found out having a good recording characteristic. The pickup heads used by 
these are the wavelength of 660nm, and NA0.65, and playback is performed by 0.7**0. lmW. 
[0032] When it was the case where it recorded to these disks within the limits of 3 - 9 m/s or 7 - 18 m/s, 
and changing record strategy (exposure pattern of laser power) gradually according to record linear 
velocity, the good recording characteristic of a low jitter and high modulation was acquired. The record 
strategy in this case consists of a pulse train which modulated laser power to three values (Pw>Pe>Pb) 
of the record power Pw, the bias power Pb, and the elimination power Pe, and was formed. 
[0033] The example of the record strategy when forming in drawing 1 the mark of the die length nT 
standardized at intervals of [ T ] the bit was shown. A recording layer fuses by record power, and since it 
quenches by becoming irregular to bias power after that, an amorphous substance is formed. By 
repeating this, the amorphous mark of a certain die length is formed, the back end recrystallizes by 
elimination power, and it becomes the mark length of convention die length. The starting position of the 
pulse shown in drawing 1 , pulse width (a head pulse, multi-pulse), and an elimination starting position 
are changed according to record linear velocity. When mark length was the same and it recorded with 
the same pulse number, and pulse width was lengthened as linear velocity was made quick, the good 
recording characteristic was acquired [ even if record linear velocity changed, ]. 
[0034] however, when recording with linear velocity quicker than 9 m/s to the 1st disk (for example, 
when recording by 12 m/s) When the linear velocity in which an amorphous phase begins to appear was 
comparatively quick, in 13 m/s etc., good record was completed only by changing record strategy 
according to linear velocity, but When it was the disk with which an amorphous phase begins to appear 
in 7 - 8 m/s, the good result was not obtained unless it took into consideration to interference between 
marks. Moreover, the good result was not obtained unless it not only changes record strategy, but took 
into consideration to interference between marks according to linear velocity, when recording with 
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linear velocity quicker than 18 m/s to the 2nd disk (for example, when recording by 20 m/s). 
[0035] If the continuation light of fixed power with more than which a recording layer may fuse is 
irradiated and the linear velocity of a disk is changed, a cooling rate will change, and an amorphous 
phase will be formed if a cooling rate in case a recording layer becomes below the melting point 
becomes more than a critical cooling rate. Formation of an amorphous phase can be judged by acting as 
the monitor of the reflection factor. 

[0036] The example of change of the reflection factor at the time of using the 1st disk for drawing 2 and 
changing linear velocity is shown. If linear velocity is raised and 9 m/s will be exceeded, the reflection 
factor will fall rapidly. This is because the cooling rate became more than the critical cooling rate and 
the amorphous phase was formed, when s is exceeded in 9m /. In the case of this example, the reflection 
factor of the disk after initial crystallization was 20%. Although the inclination for a reflection factor to 
rise slightly rather than exposure before is seen when linear velocity is slow, this is because the 
recrystallization after melting has taken place. 

[0037] The example of change of the reflection factor at the time of using the 2nd disk for drawing 3 and 
changing linear velocity is shown. If linear velocity is raised and 18 m/s will be exceeded, the reflection 
factor will fall rapidly. This is because the cooling rate became more than the critical cooling rate and 
the amorphous phase was formed, when s is exceeded in 18m /. In the case of this example, the 
reflection factor of the disk after initial crystallization was 20%. Although the inclination for a reflection 
factor to rise slightly rather than exposure before is seen when linear velocity is slow, this is because the 
recrystallization after melting has taken place. 

[0038] Here, explanation is further added about the 1st disk. The linear velocity which an amorphous 
phase begins to form changes with power of the laser to irradiate. According to the conditions which this 
invention persons found out, the power which is within the limits of nine to 15 times of playback power, 
and the disk with which the reflection factor fall accompanying amorphous phase formation is seen 
within the limits of 7 - 16 m/s when 10 to 13 times as many power as this is irradiated preferably fitted 
record of 3 - 9 m/s. However, since the maximum output for using it, stabilizing record power in a 
pickup head with 15mW and a present wavelength of 660nm was needed in order to have performed 
good record by the disk by which a reflection factor fall appears in 10 or more m/s, when record 
sensibility was taken into consideration, the disk with which a reflection factor fall appears within the 
limits of 7 - 10 m/s more preferably fitted record of 3 - 9 m/s. 

[0039] Although a disk with which the same reflection factor fall appears in power lower than this or 7 - 
16 m/s was a high sensitivity disk comparatively recordable also by low power, playback light stability 
is bad and the jitter has gone up rapidly by the playback it is [ playback ] about 10000 times. Moreover, 
the disk in which the same reflection factor fall appears by 7 - 16 m/s by power higher than this had bad 
sensibility, and record of it which was able to take sufficient modulation even record power 15mW was 
not completed. 

[0040] Since it is desirable that it is recordable by 15mW or less with the pickup head using LD with a 
present wavelength of 660nm although it is thought that good record can be performed when record 
power is raised further, it is not fit for practical use. Moreover, even when the linear velocity from which 
a reflection factor fall begins when suitable power is irradiated was slower than 7 m/s, 9m [/s ] record 
was possible, but it erased, and good record was not completed, unless the remainder did not arise or 
record strategy generated the pattern by over-writing taken into consideration to interference between 
marks. Even if it irradiated suitable power and made it quicker than 16 m/s, when decline in a reflection 
factor was not seen, sensibility was bad and good record was not completed. 

[0041] Next, explanation is further added about the 2nd disk. The linear velocity which an amorphous 
phase begins to form changes with power of the laser irradiated like the above. According to the 
conditions which this invention persons found out, the power which is within the limits of nine to 15 
times of playback power, and the disk with which the reflection factor fall accompanying amorphous 
phase formation is seen by 16 - 20 m/s when 10 to 13 times as many power as this is irradiated 
preferably fitted 7- 18m [/s ] record. 

[0042] Although a disk with which the same reflection factor fall appears in power lower than this or 16 
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- 20 m/s was a high sensitivity disk comparatively recordable also by low power, playback light stability 
is bad and the jitter has gone up rapidly by the playback it is [ playback ] about 10000 times. Moreover, 
the disk in which the same reflection factor fall appears by 16 - 20 m/s by power higher than this had 
bad sensibility, and record of it which was able to take sufficient modulation even record power 15mW 
was not completed. 

[0043] Since it is desirable that it is recordable by 15mW or less with the pickup head using LD with a 
present wavelength of 660nm although it is thought that good record can be performed when record 
power is raised further, it is not fit for practical use. Moreover, although record of 18 m/s was possible 
when suitable power was irradiated, and the rapid decline in a reflection factor was slower than 16 m/s, 
it erased, and good record was not completed, unless the remainder did not arise or record strategy 
generated the pattern by over- writing taken into consideration to interference between marks. Even if it 
irradiated suitable power and made it quicker than 20 m/s, when decline in a reflection factor was not 
seen, sensibility was bad and good record was not completed. 

[0044] The relation between the exposure power of the above [ the 1st disk and the 2nd disk ] and the 
linear velocity to which decline in the reflection factor accompanying an amorphous phase appearance 
takes place is materialized also when a pickup head and lamination are changed. For example, the 
wavelength of 405nm and the pickup head of NA0.80 are used. (1) Membranes are formed on a 
transparence substrate in order of the 1st protective layer, a recording layer, the 2nd protective layer, and 
a recording layer. Laser light is irradiated from a transparence substrate side, and when carrying out 
record playback, membranes are formed on (2) substrates (this substrate may be transparent or may be 
opaque) in order of a reflecting layer, the 1st protective layer, a recording layer, and the 2nd protective 
layer, laser light is irradiated from a membrane formation side, and it is materialized also when carrying 
out record playback. 

[0045] If it is the power which is within the limits of nine to 15 times of playback power as mentioned 
above, and the 1st disk which an amorphous phase begins to form by 7 - 16 m/s when 10 to 13 times as 
many power as this is irradiated preferably, no matter a recording layer may be what thing, record is 
possible at linear velocity 3-9 m/s. However, as a recording layer which shows a good recording 
characteristic, the system which added In, Ga, or its mixture of Sb-Sb2Te3 pseudo-2 yuan to the 
presentation near the system eutectic was excellent in the high density more than DVD-ROM and an 
EQC. 

[0046] Moreover, if it is the power which is within the limits of nine to 15 times of playback power as 
mentioned above, and the 2nd disk which an amorphous phase begins to form by 16 - 20 m/s when 10 to 
13 times as many power as this is irradiated preferably, no matter a recording layer may be what thing, 
record is possible at linear velocity 7-18 m/s. However, as a recording layer which shows a good 
recording characteristic, the system which added In, Ga, or its mixture of Sb-Sb2Te3 pseudo-2 yuan to 
the presentation near the system eutectic was excellent in the high density more than DVD-ROM and an 
EQC. 

[0047] A system has the eutectic point of Sb-Sb2Te3 pseudo-2 yuan in about 30 Sb70Te. This Sb-Te of 
a presentation near the Sb-Sb2Te3 pseudo-2 yuan system eutectic is the phase change record ingredient 
excellent in the repeat recording characteristic. However, the stability of an amorphous phase will be 
bad and all marks will disappear by 70-degree-C preservation it is [ preservation ] 50 hours. Moreover, 
when the disk was created only by Sb-Te and record was tried, with the recording density of 
0.267micrometers/bit, the jitter (here, the value which standardized data to clock jitter sigma with the 
detection width of window Tw is called a jitter) could be made 10% or less with no linear velocity, and 
the modulation at this time was also 50% or less. 

[0048] On the other hand, when especially Ga was added, the jitter was 10% or less by the consistency 
of 0.267micrometers/bit, and modulation can also secure [ In or Ga, and ] 60% or more. In order for 
there to be effectiveness of raising record sensibility in In or Ga and to also make crystallization 
temperature high, preservation stability also improves. By the system which added In or Ga, change was 
seen by neither a jitter nor modulation in 70-degree-C preservation of 50 hours. At this time, when there 
were few additions to Sb-Te of In or Ga than 1%, effectiveness did not show up, but when 10% was 
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exceeded, there was evil of the reflection factor after initial crystallization to which an over- writing 
property worsens not becoming homogeneity. Moreover, in order to create the 1st disk with which a 
reflection factor falls rapidly by 7 - 16 m/s, or the 2nd disk with which a reflection factor falls rapidly by 
16-20 m/s, the presentation ratio of In or Ga and Sb, and Te needed to be adjusted appropriately, but 
when In or Ga was 1 - 10%, when Sb was 60 - 90%, it has created the disk which has a good property. 
[0049] Furthermore, when germanium was added to In or Ga-Sb-Te, preservation stability improved 
further, and initialization became easy when Ag was added. However, it is necessary to make fewer than 
10% Ag and germanium which are added by In or Ga-Sb-Te in total. If it increases more than this, the 
fall of record sensibility and an over-writing property will be caused. When it increases more than this, it 
is for an over-writing property and playback light stability to fall too. Sb may be 60% or more and 85% 
or less to Ga-Te. When it separates from this range, it is for an over-writing property to fall. 
[0050] 

[Example] Hereafter, it explains based on an example. About the 1st disk, evaluation of record playback 
was performed in the recording density of 0.267micrometers/bit, and an EFM+ modulation technique 
using the wavelength of 660nm, and the pickup head of NA0.65. Records were linear velocity 3 and 6, 9 
m/s, 12-15mW [ of record power ], and bias power 0.2mW, and 6-8mW of elimination power, and 
record strategy was optimized according to each disk or linear velocity, and was performed. All 
playbacks were carried out by linear velocity [ of 3.5m/s ], and power 0.7mW. Moreover, about the 2nd 
disk, evaluation of record playback was performed in the recording density of 0.267micrometers/bit, and 
an EFM+ modulation technique using the wavelength of 660nm, and the pickup head of NA0.65. 
Records were linear velocity 7 and 12, 18 m/s, 13-15mW [ of record power ], and bias power 0.2mW, 
and 6-8mW of elimination power, and record strategy was optimized according to each disk or linear 
velocity, and was performed. All playbacks were carried out by linear velocity [ of 3.5m/s ], and power 
0.7mW. 

[0051] (Example 1) a transparence substrate top — as the 1st protective layer (ZnS) — 80 (Si02) 20 — as 
60nm and a recording layer - Ga5Sb66Te29 ~ 80 (Si02) 20 were formed by 14nm as 18nm and the 2nd 
protective layer (ZnS), Ag was formed by the each spatter as a reflecting layer, and 140nm was disk- 
ized. Initial crystallization was performed for this 1st disk using aperture ImicrometerxlOOmicrometer 
laser by the output of 680mW, 36 micrometers of delivery, and linear velocity 3 m/s. Although the 
reflection factor after initialization was 20%, when the circumferential internal division cloth of a 
reflection factor was seen, 2 or 3 parts where a reflection factor is low were seen partially. Partially, like 
this time in the part where a reflection factor is low, as a jitter, in [ this ] evaluating a property 
statistically, it does not produce especially a problem. However, when data are actually dealt with by 
drive, there is a possibility that the part may become a defect. When 9mW continuation light was 
irradiated at this 1st disk, a reflection factor began to fall by 9.5 m/s. When the recording characteristic 
was evaluated, the jitter was able to perform record also with as good base of 8% and modulation as 
60% or more with each linear velocity. Moreover, the rise of a jitter is less than 2%, and change did not 
have 5000 over-writing in modulation. Playback light stability was 0.8mW and 100,000 times, and the 
rise of a jitter was 2%. When the 80-degree C retention test was carried out, the rise of 7 - 8% of large 
jitter was seen in 300 hours, and modulation was also falling to about 40%. Furthermore, the 
membranous defect in which viewing could also be checked in some places was seen. This defect is 
presumed because the sulfuration reaction of Ag occurred by elevated-temperature preservation. 
[0052] (Example 2) 4nm of SiC(s) was prepared as the 3rd protective layer between the 2nd protective 
layer and a reflecting layer. Except it, it is the same configuration as an example 1, and the same is said 
of the initial crystallization conditions. Although about 0.3 m/s of linear velocity to which a reflection 
factor begins to fall became quick when 9mW continuation light was irradiated, it is changeless to a 
recording characteristic and the good initial property was acquired like the example 1 also including 
over-writing. Playback light stability was 0.8m W and 100,000 times, and the rise of a jitter was 2%. 
Although the rise of the same jitter as an example 1 and the fall of modulation were seen in 80-degree-C 
retention test of 300 hours, the defect of the film by sulfuration was not seen. In addition, although the 
disk which prepared 4nm of film which mixed each oxide of Si, Ti, and aluminum and a nitride in SiC 
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as the 3rd protective layer was also created, the recording characteristic and the preservation property 
were almost the same as the case where 4nm of SiC independent is prepared. 

[0053] (Example 3) With the configuration which prepared the SiC layer as the 3rd protective layer like 
the example 2, germanium was added 3% to the recording layer, and it was referred to as 
germanium3Ga5Sb65Te27. Except it, it is the same configuration as an example 1, and the same is said 
of the initial crystallization conditions. The value with an initial property better than the case where 
jitters are the base of 7% and examples 1 and 2 in first time record was acquired. Over- writing of the 
rise of a jitter was [ 5000 times ] also less than 2%. Playback light stability was 0.8mW and 100,000 
times, and the rise of a jitter was less than 2%. Moreover, by 80-degree-C retention test of 300 hours, a 
jitter and modulation did not change mostly but showed the good preservation property. The defect of 
the film by sulfuration was not seen, either. 

[0054] (Example 4) With the configuration which prepared the SiC layer as the 3rd protective layer like 
the example 2, 3%, Ag was added 2% to the recording layer, and germanium was set to 
Ag2germanium3Ga5Sb64Te26 at it. Although it is the same configuration as an example 1 except it and 
initial crystallization was also performed on the same conditions, the part where a reflection factor is 
low was not partially seen by the circumferential internal division cloth of a reflection factor. The jitter 
of an initial property was almost the same as that of an example 3 at 7%, and over- writing of the rise of 
a jitter was [ 5000 times ] also less than 2%. Playback light stability was 0.8mW and 100,000 times, and 
the rise of a jitter was 2%. Moreover, by 80-degree-C retention test of 300 hours, a jitter and modulation 
did not change but the good preservation property was shown. 

[0055] (Example 5) Ga of a recording layer was changed into In with the same configuration as an 
example 4, and the recording layer was set to Ag2germanium3In5Sb70Te22. Here, when it irradiates 
9mW continuation light, the ratio of Sb and Te differs from an example 4, because it adjusted so that the 
linear velocity to which a reflection factor begins to fall might become about 9 m/s. Initial crystallization 
was performed on the same conditions as an example 1, and the part where a reflection factor is low was 
not partially seen by the circumferential internal division cloth of a reflection factor. Although the jitter 
of an initial property was almost the same as that of an example 4 at 8%, over-writing was going up 3% 
by 5000 times. The playback light stability of the rise of a jitter was [ at least 100,000 times ] 1% in 
0.8mW. A jitter and modulation did not change but even 80-degree-C retention test of 300 hours showed 
the good preservation property. 

[0056] (Example 6) a transparence substrate top - as the 1st protective layer (ZnS) - 80 (Si02) 20 - as 
60nm and a recording layer - Ga5Sb78Tel7 - 80 (Si02) 20 were formed by 14nm as 18nm and the 2nd 
protective layer (ZnS), Ag was formed by the each spatter as a reflecting layer, and 140nm was disk- 
ized. Initial crystallization was performed for this 1st disk using aperture ImicrometerxlOOmicrometer 
laser by the output of 680mW, 36 micrometers of delivery, and linear velocity 3 m/s. Although the 
reflection factor after initialization was 20%, when the circumferential internal division cloth of a 
reflection factor was seen, 2 or 3 parts where a reflection factor is low were seen partially. Partially, like 
this time in the part where a reflection factor is low, as a jitter, in [ this ] evaluating a property 
statistically, it does not produce especially a problem. However, when data are actually dealt with by 
drive, there is a possibility that the part may become a defect. When 9mW continuation light was 
irradiated at this 2nd disk, the reflection factor fell rapidly with the linear velocity of 18 or more m/s. 
When the recording characteristic was evaluated, the jitter was able to perform record also with as good 
base of 9% and modulation as 60% or more with each linear velocity. Moreover, the rise of a jitter is 
less than 2%, and change did not have 5000 over-writing in modulation. Playback light stability was 
0.8mW and 100,000 times, and the rise of a jitter was 2%. When the 80-degree C retention test was 
carried out, the rise of 7 - 8% of large jitter was seen in 300 hours, and ** and modulation were also 
falling to about 40%. Furthermore, the membranous defect in which viewing could also be checked in 
some places was seen. This defect is presumed because the sulfuration reaction of Ag occurred by 
elevated-temperature preservation. 

[0057] (Example 7) 4nm of SiC(s) was prepared as the 3rd protective layer between the 2nd protective 
layer and a reflecting layer. Except it, it is the same configuration as an example 6, and the same is said 
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of the initial crystallization conditions. Although about 0.3 m/s of linear velocity to which a reflection 
factor begins to fall became quick when 9mW continuation light was irradiated, it is changeless to a 
recording characteristic and the good initial property was acquired like the example 1 also including 
over-writing. Playback light stability was 0.8mW and 100,000 times, and the rise of a jitter was 2%. 
Although the rise of the same jitter as an example 6 and the fall of modulation were seen in 80-degree-C 
retention test of 300 hours, the defect of the film by sulfiiration was not seen. In addition, although the 
disk which prepared 4nm of film which mixed each oxide of Si, Ti, and aluminum and a nitride in SiC 
as the 3rd protective layer was also created, the recording characteristic and the preservation property 
were almost the same as the case where 4nm of SiC independent is prepared. 

[0058] (Example 8) With the configuration which prepared the SiC layer as the 3rd protective layer like 
the example 7, germanium was added 3% to the recording layer, and it was referred to as 
germanium3Ga5Sb77Tel5. Except it, it is the same configuration as an example 6, and the same is said 
of the initial crystallization conditions. The value with an initial property better than the case where 
jitters are the base of 8% and examples 6 and 7 in first time record was acquired. Over- writing of the 
rise of a jitter was [ 5000 times ] also less than 2%. Playback light stability was 0.8mW and 100,000 
times, and the rise of a jitter was less than 2%. Moreover, by 80-degree-C retention test of 300 hours, a 
jitter and modulation did not change mostly but showed the good preservation property. The defect of 
the film by sulfiiration was not seen, either. 

[0059] (Example 9) With the configuration which prepared the SiC layer as the 3rd protective layer like 
the example 7, 3%, Ag was added 2% to the recording layer, and germanium was set to 
Ag2germanium3Ga5Sb76Tel4 at it. Although it is the same configuration as an example 6 except it and 
initial crystallization was also performed on the same conditions, the part where a reflection factor is 
low was not partially seen by the circumferential internal division cloth of a reflection factor. The jitter 
of an initial property was almost the same as that of an example 8 at 8%, and over- writing of the rise of 
a jitter was [ 5000 times ] also less than 2%. Playback light stability was 0.8mW and 100,000 times, and 
the rise of a jitter was 2%. Moreover, by 80-degree-C retention test of 300 hours, a jitter and modulation 
did not change but the good preservation property was shown. 

[0060] (Example 10) Ga of a recording layer was changed into In with the same configuration as an 
example 9, and the recording layer was set to Ag2germanium3In5Sb82Te8. Here, when it irradiates 
9mW continuation light, the ratio of Sb and Te differs from an example 4, because it adjusted so that the 
linear velocity to which a reflection factor begins to fall might become about 18 m/s. Initial 
crystallization was performed on the same conditions as an example 1, and the part where a reflection 
factor is low was not partially seen by the circumferential internal division cloth of a reflection factor. 
Although the jitter of an initial property was almost the same as that of an example 9 at 8%, over-writing 
was going up 3% by 5000 times. The playback light stability of the rise of a jitter was [ at least 100,000 
times ] 1% in 0.8mW. A jitter and modulation did not change but even 80-degree-C retention test of 300 
hours showed the good preservation property. 

[0061] (Example 1 of a comparison) When the aluminum-Ti alloy was used as a reflecting layer and 
also it was made the same lamination as an example 1, the decline in a reflection factor was not seen by 
16 m/s by the exposure of 9mW continuation light, either. Although record was tried, modulation was 
not able to perform record with a as good jitter as 15 - 16% about 40%. Then, when the thickness of the 
2nd protective layer was changed and it was referred to as 20nm, the reflection factor fell by 9.5 m/s by 
the exposure of 9m W continuation light like the case of an example 1. If a recording characteristic is 
investigated to this disk, the base of 7% and the first time's degradation by over- writing although it was 
good will be intense, and it will have gone up 5% even by 1000 times. Since it is bad compared with Ag, 
in order that the thermal conductivity of a reflecting layer may obtain the same cooling rate, this 
thickens thickness of the 2nd protective layer, makes it filled with heat, and writes the highest 
attainment temperature highly, and it is guessed that it is that to which change took place to 
membraneous quality by record film or the protective coat, its interface, etc., and degradation by over- 
writing became intense. 

[0062] (Example 2 of a comparison) When the aluminum-Ti alloy was used as a reflecting layer and 
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also it was made the same lamination as an example 6, the decline in a reflection factor was not seen by 
20 m/s by the exposure of 9mW continuation light, either. Although record was tried, modulation was 
not able to perform record with a as good jitter as 15 - 16% about 40%. Then, when the thickness of the 
2nd protective layer was changed and it was referred to as 20nm, the reflection factor fell by 18 m/s by 
the exposure of 9mW continuation light like the case of an example 6. If a recording characteristic is 
investigated to this disk, the base of 8% and the first time's degradation by over- writing although it was 
good will be intense, and it will have gone up 5% even by 1000 times. Since it is bad compared with Ag, 
in order that the thermal conductivity of a reflecting layer may obtain the same cooling rate, this 
thickens thickness of the 2nd protective layer, makes it filled with heat, and writes the highest 
attainment temperature highly, and it is guessed that it is that to which change took place to 
membraneous quality by record film or the protective coat, its interface, etc., and degradation by over- 
writing became intense. 

[0063] (Example 3 of a comparison) SiC was used as the 2nd protective layer of an example 1. Although 
the disk to which various thickness was changed was created, even if thickened with 30nm, a disk with 
which a reflection factor falls by the exposure of the continuation light of 9mw(s) was not made. (ZnS) 
Since thermal conductivity is high compared with 80 (Si02) 20, the temperature of a recording layer is 
considered for temperature not to fully rise. Since the sputtering rate of SiC is slow, it is not practical. 
[ of making thickness thicker than this ] 

[0064] (Example 4 of a comparison) Although record phase composition used the same thing as an 
example 1, initial crystallization was performed by lamp annealing. Although the reflection factor was 
uniform, record which deserves evaluation also by adjustment of record strategy or power was not 
completed. Then, only the recording layer was formed by the spatter to the glass substrate, and the 
crystal structure was investigated for LD beam and the thin film crystallized by lamp annealing, 
respectively by powder X-ray diffractometry. It is thought that the film crystallized by lamp annealing is 
in the condition that the trigonal appearance presumed to follow on the deposit of Sb and Sb2Te3 
instead of a single crystal phase is seen, for this reason record is impossible, to the diffraction spectrum 
considered that the film crystallized by LD beam is based on the crystal phase near single NaCl structure 
having been obtained. 

[0065] (Example 5 of a comparison) When forming a recording layer, the chip of GaSb was carried on 
the Sb-Te alloy target of a predetermined presentation, and the spatter was performed. However, it was 
difficult to obtain the recording layer of a request presentation, and it was stabilized and the record phase 
of the same presentation was not able to be formed. 

[0066] (Example 1 1) After carrying out dehydration processing of 0.6mm in the diameter of 12cm, and 
thickness, and the track pitch 0.74micrometer polycarbonate disk substrate with a groove at an elevated 
temperature, sequential membrane formation of the 60nm of the 1st protective layer, 18nm of recording 
layers, the 14nm of the 2nd protective layer, the 4nm of the 3rd protective layer, and the 140nm of the 
reflective heat dissipation layers was carried out by the spatter, a target - as 80 (Si02) 20 and a 
recording layer, SiC was used as 80 (Si02) 20 and the 3rd protective layer, Ag was used as a reflecting 
layer as Ga6Sb70Te24 and the 2nd protective layer (ZnS), as the 1st protective layer (ZnS), and 140nm 
was formed and disk-ized. Furthermore, ultraviolet curing of the organic protective coat which consists 
of acrylic ultraviolet-rays hardening resin on a reflective heat dissipation layer was applied and carried 
out to 5-10 micrometers by the spinner. Further, to this field, the polycarbonate disk with a diameter [ of 
12cm ] and a thickness of 0.6mm was crystallized by lamination, this disk was crystallized by aperture 
ImicrometerxlOOmicrometer laser with the adhesion sheet the first stage, and the recording 
characteristic was evaluated to it. Good record is possible to record linear velocity 12 m/s at the 
recording density of 0.3micrometers/bit, and the value of less than 10% in both jitter sigma/Tw after 
first time record and 1000 repeat records was acquired. Furthermore, in this disk, even after performing 
the retention test of 1000 hours under the 70-degree-C85%RH environment, degradation of the first time 
Records Department was not seen. However, the jitter of the part performed 1000 repeat records was 
going up to about 12%. 

[0067] (Example 12) The other disk configuration and the creation approach evaluated the recording 
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characteristic of the disk which made the same as an example 1 1 and was created, using 
Ag3Ga6Sb70Te21 as a target of a recording layer. However, on the occasion of initial crystallization, 
even if it made scan linear velocity of laser quick 1 .0 m/s as compared with the example 1, the uniform 
reflection factor was obtained. Good record is possible to record linear velocity 18 m/s at the recording 
density of 0.267micrometers/bit, and the value of less than 10% in both the jitters after first time record 
and 1000 repeat records was acquired. Furthermore, in this disk, even after performing the retention test 
of 1000 hours under the 70-degree-C85%RH environment, degradation of the first time Records 
Department was not seen. However, the jitter of the part performed 1000 repeat records was going up to 
about 12%. 

[0068] (Example 13) The recording characteristic of the disk which made the other disk configuration, 
the creation approach, and initial crystallization the same as an example 11, and was created was 
evaluated, using germanium3Ga6Sb70Te21 as a target of a recording layer. Good record is possible to 
record linear velocity 18 m/s at the recording density of 0.300micrometers/bit, and the value of less than 
10% in both the jitters after first time record and 1000 repeat records was acquired. Furthermore, in this 
disk, when the retention test of 1000 hours was performed under the 70-degree-C85%RH environment, 
neither of degradation was seen first time record and 1000 repeats. 

[0069] (Example 14) The other disk configuration and the creation approach evaluated the recording 
characteristic of the disk which made the same as an example 1 1 and was created, using 
Aglgermanium3Ga6Sb70Te20 as a target of a recording layer. However, on the occasion of initial 
crystallization, even if it made scan linear velocity of laser quick 0.5 m/s as compared with the example 
1 1, the uniform reflection factor was obtained. Good record is possible to record linear velocity 18 m/s 
like an example 2 at the recording density of 0.267micrometers/bit, and the value of less than 10% in 
both the jitters after first time record and 1000 repeat records was acquired. Furthermore, in this disk, 
when the retention test of 1000 hours was performed under the 70-degree-C85%RH environment, 
neither of degradation was seen first time record and 1000 repeats. 

[0070] (Example 6 of a comparison) The other disk configuration and the creation approach evaluated 
the recording characteristic of the disk which made the same as an example 1 1 and was created, using 
Ag6germanium6Ga6Sb66Tel6 and Ag6germanium6Ga6Sb58Te24 as a target of a recording layer. 
However, although conditions, such as initial crystallization making power high in both cases, or 
making linear velocity late, were changed and tried, the reflection factor after initial crystallization was 
not uniform, and several places and a part with a low reflection factor were seen in the periphery. If it is 
about several places, when a jitter will estimate in a periphery, it is almost uninfluential, but when 
performing record playback of actual data, since the part may serve as an error, it is not desirable. As for 
record linear velocity 15 m/s and Ag6germanium6Ga6Sb58Te24, the recording density of 
0.300micrometers/bit and Ag6germanium6Ga6Sb66Tel6 was [ the jitter of first time record ] 9% or less 
to record linear velocity 9 m/s. However, the jitter went up quickly by over- writing in both cases, and it 
has reached to 14% or more after 500 times. 

[0071] (Example 7 of a comparison) The recording characteristic of the disk which made the other disk 
configuration, the creation approach, and initial crystallization the same as an example 11, and was 
created was evaluated, using germanium5Ga0.5Sb75Tel9.5 as a target of a recording layer. With the 
recording density of 0.300micrometers/bit, only about 12% of record of a jitter was completed at no 
linear velocity, but it was a value also with the as small modulation at this time as about 40%. It will be 
insufficient [ sensibility ] if there are few amounts of Ga(s). 

[0072] (Example 8 of a comparison) The other disk configuration and the creation approach evaluated 
the recording characteristic of the disk which made the same as an example 1 1 and was created, using 
germanium5Gal2Sb63Te20 as a target of a recording layer. However, although conditions, such as 
initial crystallization making power high or making linear velocity late, were changed and tried, the 
reflection factor after initial crystallization was not uniform, and several places and a part with a low 
reflection factor were seen in the periphery. If it is about several places, when a jitter will estimate in a 
periphery, it is almost uninfluential, but when performing record playback of actual data, since the part 
may serve as an error, it is not desirable. The jitter of first time record was 10% or less to record linear 
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velocity 18 m/s in the recording density of 0.300micrometers/bit. However, the jitter went up quickly by 
repeat record, and the jitter has reached to 14% or more after 300 times. 

[0073] (Example 9 of a comparison) The other disk configuration, the creation approach, and the initial 
crystallization approach evaluated the recording characteristic of the disk which made the same as an 
example 1 1 and was created, using Ag2Ga8Sb58Te32 as a target of a recording layer. The jitter of first 
time record was 10% or less to record linear velocity 18 m/s in the recording density of 
0.300micrometers/bit. However, the jitter went up quickly by over- writing, and it has reached to 14% or 
more after 1000 times. When the retention test of 1000 hours was performed under the 70-degree-C85% 
RH environment, modulation has early one half extent and the jitter was not able to measure this disk. 
[0074] (Example 10 of a comparison) The recording characteristic of the disk which made the other disk 
configuration, the creation approach, and initial crystallization the same as an example 11, and was 
created was evaluated, using germanium5Ga3Sb882Te9 as a target of a recording layer. With the 
recording density of 0.300micrometers/bit, only about 14% of record of a jitter was completed in no 
linear velocity. 
[0075] 

[Effect of the Invention] (1) According to invention of claim 1, high linear velocity record is possible 
and the optical recording medium excellent in the over-writing property can be offered. 

(2) According to invention of claim 2, preservation dependability can be raised further. 

(3) According to invention of claim 3, recording density can be raised and initial crystallization time 
amount can be shortened. 

(4) According to invention of claim 4, the outstanding optical recording medium which maintained 
balance to compaction of recording density, preservation dependability, an over-writing property, and 
initial crystallization time amount can be offered. 

[0076] (5) According to invention of claim 5, the optical recording medium suitable for record of linear 
velocity 3-9 m/s can be offered. 

(6) According to invention of claim 6, good record can be performed in modification of the easy record 
strategy which does not take interference between marks into consideration. 

(7) According to invention of claim 7, an optical recording medium [ that high recording density is 
possible and high sensitivity ] can be offered by the type which irradiates laser light from a substrate 
side like DVD-ROM. 

(8) According to invention of claim 8, laser light is irradiated from a film front face, and an optical 
recording medium [ that high recording density is possible and high sensitivity ] can be offered by the 
type which carries out record playback. 

[0077] (9) According to invention of claim 9, the optical recording medium suitable for record of linear 
velocity 7-18 m/s can be offered. 

(10) According to invention of claim 10, good record can be performed in modification of the easy 
record strategy which does not take interference between marks into consideration. 

(11) According to invention of claim 1 1, an optical recording medium [ that high recording density is 
possible and high sensitivity ] can be offered by the type which irradiates laser light from a substrate 
side like DVD-ROM. 

(12) According to invention of claim 12, laser light is irradiated from a film front face, and an optical 
recording medium [ that high recording density is possible and high sensitivity ] can be offered by the 
type which carries out record playback. 

[0078] (13) According to invention of claim 13, since a cooling rate can be improved without raising the 
highest attainment temperature by the type which irradiates laser light from a substrate side like DVD- 
ROM, the optical recording medium which cannot deteriorate easily due to record repeatedly can be 
offered. 

(14) According to invention of claim 14, even when it has a good recording characteristic in the range 
which can be formed by practical membrane formation time amount and Ag is used as reflective film by 
the type which irradiates laser light from a substrate side like DVD-ROM, the optical recording medium 
which does not produce degradation by sulfuration of the reflective film can be offered. 
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(15) According to invention of claim 15, laser light is irradiated from a film front face, and even when it 
has a good recording characteristic in the range which can be formed by practical membrane formation 
time amount and Ag is used as reflective film by the type which carries out record playback, the optical 
recording medium which does not produce degradation by sulfuration of the reflective film can be 
offered. 

(16) According to invention of claim 16, the optical recording medium excellent in preservation 
dependability can be offered. 

(17) According to invention of claim 17, the optical recording medium excellent in the homogeneity of 
the reflection factor after initial crystallization can be offered. 

(18) According to invention of claim 18, the outstanding optical recording medium which maintained 
balance to recording density, preservation dependability, an over-writing property, and the homogeneity 
of the reflection factor after initial crystallization can be offered. 

[0079] (19) According to invention of claim 19, it is stabilized and the optical recording medium 
excellent in a recording characteristic and dependability can be offered. 

(20) According to invention of claim 20, record after high dense is possible and the optical recording 
medium which is excellent in repeat recordability can be offered in the condition which can record an 
amorphous mark. 

(21) According to invention of claim 21, record after high dense is possible and the optical recording 
medium which is excellent in repeat recordability can be offered in the condition in which good record 
is possible. 



[Translation done.] 
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